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CLAIMS 



What is claimed is: 

5 LA method for use in a system for storing and accessing data, the method 
comprising: 

(a) receiving a packet formatted in accordance with a first protocol from a 
first device that operates in accordance with the first protocol; 

(b) translating the packet to one formatted in accordance with a second 
10 protocol; 

(c) forwarding the packet to a second device that operates in accordance 
with the second protocol; and 

wherein steps (a) - (c) occur without buffering the packet. 

15 2. The method of claim 1, wherein steps (a)-(c) occur at wire speed. 

3. The method of claim 1 , wherein translating includes mapping at least some of 
the fields of the packet formatted in accordance with the first protocol into the 
packet formatted in accordance with the second protocol. 

20 

4. The method of claim 3, wherein translating further includes adding information 
into any fields of the packet formatted in accordance with the second protocol that 
are not mapped from the packet formatted in accordance with the first protocol. 

25 5. The method of claim 1, wherein the first protocol is iSCSI and the second 
protocol is Fibre Channel. 

6. The method of claim 5, wherein the first protocol is iSCSI embedded in TCP. 
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7. The method of claim 1, wherein the first protocol is Fibre Channel and the 
second protocol is iSCSI. 

8. The method of claim 7, wherein the second protocol is iSCSI embedded in TCP. 

5 

9. The method of claim 1, wherein the first device is an initiator and the second 
device is a target. 

10. The method of claim 1, wherein the first device is a target and the second 
10 device is an initiator. 

11. A method for use in a system for storing and accessing data, the method 
comprising: 

(a) receiving a packet formatted in accordance with a first protocol from a 
1 5 first device that operates in accordance with the first protocol; 

(b) translating the packet to one formatted in accordance with a second 
protocol; 

(c) forwarding the packet to a second device that operates in accordance 
with the second protocol; and 

20 wherein steps (a) - (c) occur at wire speed. 

12. A method for use in a system for storing and accessing data, the method 
comprising: 

receiving apacket formatted in accordance with a first recognized protocol; 

25 and 

mapping the fields of the packet to a new packet formatted in accordance 
with a second protocol without buffering the packet. 

13. The method of claim 12, wherein the steps of receiving and mapping are 
30 performed at wire speed. 
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14. The method of claim 12, wherein mapping includes mapping the fields of the 
packet to a new packet formatted in accordance with a second protocol without 
buffering and without using CPU resources. 

5 15. The method of claim 12, wherein the first protocol is iSCSI and the second 
protocol is Fibre Channel. 

1 6. The method of claim 15, wherein the first protocol is iSCSI embedded in TCP. 

10 17. The method of claim 12, wherein the first protocol is Fibre Channel and the 
second protocol is iSCSI. 

18. The method of claim 17, wherein the second protocol is iSCSI embedded in 
TCP. 

15 

19. The method of claim 12, wherein the packet contains a SCSI command 
descriptor block (CDB). 

20. A method for use in a system for storing and accessing data, the method 
20 comprising: 

receiving a packet from a first device, the packet formatted in accordance 
with one of the iSCSI or Fibre Channel protocols; 

if the packet is formatted in accordance with the iSCSI protocol, translating 
the packet into a Fibre Channel packet by mapping at least some of the fields from 
25 the packet formatted in accordance with the iSCSI protocol into the Fibre Channel 
packet; 

if the packet is formatted in accordance with the Fibre Channel protocol, 
translating the packet into an iSCSI packet by mapping at least some of the fields 
from the packet formatted in accordance with the Fibre Channel protocol into the 
30 iSC SI packet; 
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forwarding the packet as translated to a second device; and 
wherein all of the above steps are performed without buffering. 

21 . The method of claim 20, wherein all of the steps are performed at wire speed. 

5 

22. The method of claim 20, wherein the first device is an initiator and the second 
device is a target. 

23. The method of claim 20, wherein the first device is a target and the second 
device is an initiator. 

24. The method of claim 20, wherein the packet received is an iSCSI Command 
PDU and wherein the packet as translated is a Fibre Channel Command IU. 

25. The method of claim 20, wherein the packet received is a Fibre Channel 
XFRJRDY IU and wherein the packet as translated is an iSCSI R2T PDU. 

26. The method of claim 20, wherein the packet received is an iSCSI Write Data 
PDU and wherein the packet as translated is a Fibre Channel Data IU. 

27. The method of claim 20, wherein the packet received is a Fibre Channel Data 
IU and wherein the packet as translated is an iSCSI Read Data PDU. 

28. The method of claim 20, wherein the packet received is a Fibre Channel 
Response R7 and wherein the packet as translated is an iSCSI Response PDU. 

29. The method of claim 20, wherein the packet received is a Fibre Channel 
Command IU and wherein the packet as translated is an iSCSI Command PDU. 
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30. The method of claim 20, wherein the packet received is an iSCSI R2T PDU 
and wherein the packet as translated is a Fibre Channel XFRRDY IU. 

3 1 . The method of claim 20, wherein the packet received is a Fibre Channel Data 
5 IU and wherein the packet as translated is an iSCSI Write Data PDU. 

32. The method of claim 20, wherein the packet received is an iSCSI Read Data 
PDU and wherein the packet as translated is a Fibre Channel Data IU. 

10 33. The method of claim 20, wherein the packet received is an iSCSI Response 
PDU and wherein the packet as translated is a Fibre Channel Response IU. 

34. A method for use in a system for storing and accessing data, the method 
comprising: 

1 5 receiving at an ingress linecard a p acket formatted in accordance with a first 

protocol, the packet destined for a virtual target with a virtual target address; 

the ingress linecard retrieving information about the virtual target from a 
virtual target descriptor, the information including a flowID, and placing a virtual 
target descriptor identifier and the flowID, in a local header of the packet; 

20 the ingress linecard forwarding the packet to a fabric, which forwards the 

packet to an egress linecard in accordance with the flowID; 

the egress linecard using the virtual target descriptor identifier to identify 
information about a physical target associated with the virtual target, including 
whether the physical target requires a packet formatted in accordance with a second 

25 protocol, and using the information about the physical target to convert a virtual 
target block address to a physical target block address and to translate, if necessary, 
the format of the packet from the first protocol to the second protocol; and 

the egress linecard sending the packet to the physical target using the 
physical target block address. 

30 
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35. The method of claim 34, wherein all of the steps are performed without 
buffering. 

36. The method of claim 34, wherein all of the steps are performed at wire speed. 

5 

37. A linecard, comprising: 

a port; and 

a translator in communication with the port, the translator translating a 
packet from a first protocol to a second protocol without buffering. 

10 

38. The linecard of claim 37, further including a CPU distinct from the translator. 

39. The linecard of claim 37, wherein translating includes mapping fields from the 
packet when formatted in accordance with the first protocol into fields in the packet 

15 as formatted in accordance with the second protocol. 

40. The linecard of claim 37, wherein the first protocol is iSCSI and the second 
protocol is Fibre Channel. 

20 41. The linecard of claim 37, wherein the first protocol is Fibre Channel and the 
second protocol is iSCSI. 

42. A linecard, comprising: 

a port; and 

25 means for translating a packet from a first protocol to a second protocol 

without buffering, said means in communication with the port. 

43. A switch, comprising: 

a first linecard having a first port capable of being coupled to a first device 
30 that operates in accordance with a first protocol; 
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a fabric in communication with the first linecard; 

a second linecard in communication with the fabric and having a second 
port capable of being coupled to a second device that operates in accordance with 
a second protocol; 

5 the second linecard including a protocol translator, wherein the protocol 

translator has an input coupled to receive a packet formatted in accordance with the 
first protocol from the fabric and has an output coupled to the second port to 
produce a packet formatted in accordance with the second protocol and that 
corresponds to the packet formatted in accordance with the first protocol; and 
10 the second linecard further including a CPU distinct from the protocol 

translator. 

44. The switch of claim 43, wherein the switch is designed to receive a packet 
formatted in accordance with the first protocol at the first port and produce at the 

15 second port the packet formatted in accordance with the second protocol at wire 
speed. 

45. The switch of claim 43, wherein the protocol translator operates without 
buffering the packet. 

20 

46. The switch of claim 43, wherein the first device is an initiator and the second 
device is a target. 

47. The switch of claim 43, wherein the first device is a target and the second 
25 device is an initiator. 

48. A switch, comprising: 

a plurality of linecards, each linecard including at least one port; and 
means for receiving at a first port on a first linecard a packet formatted in 
30 accordance with a first protocol and destined for a virtual target and sending at a 
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second port on a second linecard a corresponding packet formatted in accordance 
with a second protocol to a physical target associated with the virtual target at wire 
speed. 

5 49 . A set of software instructions stored on at least one medium in a switch for use 
in a system for storing and accessing data, which instructions are executable by a 
processor, the instructions including: 

instructions for receiving a packet from a first device, the packet formatted 
in accordance with one of the iSCSI or Fibre Channel protocols; 
10 if me packet is formatted in accordance with the iSCSI protocol, 

instructions for translating the packet into a Fibre Channel packet by mapping at 
least some of the fields from the packet formatted in accordance with the iSCSI 
protocol into the Fibre Channel packet; 

if the packet is formatted in accordance with the Fibre Channel protocol, 
15 instructions for translating the packet into an iSCSI packet by mapping at least 
some of the fields from the packet formatted in accordance with the Fibre Channel 
protocol into the iSCSI packet; 

instructions for forwarding the packet as translated to a second device; and 
wherein all of the above instructions do not require the packet to be 
20 buffered. 



25 
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